Background and aims: The majority of patients with inflammatory bowel disease (IBD) have a normal life expectancy and therefore should not be weighted when applying for life assurance. There is scant literature on this topic. In this study our aim was to document and compare the incidence of difficulties in application for life and medical insurance in a population based cohort of IBD patients and matched population controls. Methods: A population based case control study of 1126 IBD patients and 1723 controls. Based on a detailed questionnaire, the frequency and type of difficulties encountered when applying for life and medical insurance in matched IBD and control populations were appraised. Results: In comparison with controls, IBD patients had an 87-fold increased risk of encountering difficulties when applying for life assurance (odds ratio (OR) 87 (95% confidence interval (CI) 31-246)), with a heavily weighted premium being the most common problem. Patients of high educational status, with continuous disease activity, and who smoked had the highest odds of encountering such problems. Medical insurance difficulties were fivefold more common in IBD patients compared with controls (OR 5.4 (95% CI 2.3-13)) although no specific disease or patient characteristics were identified as associated with such difficulties. Conclusions: This is the first detailed case control study that has investigated insurance difficulties among IBD patients. Acquiring life and medical insurance constituted a major problem for IBD patients in this study. These results are likely to be more widely representative given that most insurance companies use international guidelines for risk assessment. In view of the recent advances in therapy and promising survival data on IBD patients, evidence based guidelines for risk assessment of IBD patients by insurance companies should be drawn up to prevent possible discriminatory practices.
I
nflammatory bowel disease (IBD), comprising ulcerative colitis (UC), Crohn's disease (CD), and indeterminate colitis (IC), is the second most common chronic inflammatory condition next to rheumatoid arthritis. IBD presents mainly in young adulthood and has a variable and unpredictable clinical course. The social and economic implications are considerable, both for society and for the affected individual. [1] [2] [3] Young adulthood is the age at which life and medical insurances are usually sought, and thus a diagnosis of IBD is likely to have a major impact on these processes. The scant literature that does exist on this important topic suggests that IBD patients encounter difficulties when applying for life assurance cover 4 but no case control studies exist.
Life assurance risk assessment (underwriting) is based in principle on assessment of an individual's mortality risk compared with the "standard risk" for life assurance. 5 The standard risk is an estimate of the pooled mortality risk of all insurees and is lower than that of the general population, as high risk individuals may be excluded and also those who seek insurance are self selected, usually from a more affluent sector of society and thus have a better survival rate than the general population. 5 In the last decade, a consistent body of evidence from prospective population based studies has shown that individuals with both UC and CD have a similar or marginally reduced life expectancy compared with the normal population. [6] [7] [8] [9] [10] [11] [12] [13] A slightly higher risk of mortality was found in UC patients within the first year of diagnosis 7 and in certain subgroups of CD patients. 8 14 There is also evidence that the mortality risk is higher in CD compared with UC. 6 15 Based on these data, it can be concluded that the vast majority of IBD patients should not be treated differently from healthy controls when applying for life assurance.
Medical insurance on the other hand reflects an individual's risk of morbidity and ensuing risk of incurring medical expenses. For an individual patient with IBD, there is a dearth of early prognostic factors that can reliably predict the natural history of the disease. Published IBD healthcare cost analyses are sparse, but in several studies CD patients incurred significantly more costs than UC patients 3 16 17 and a mere 4% of patients accounted for 75% of the IBD related medical costs. 16 17 In CD, Markov model analysis showed that surgery led to more durable remission than medical therapy, suggesting that surgery may reduce the overall long term costs of this condition. 18 The current study investigated the frequency and type of life assurance and medical insurance application problems in a large population based group of Dutch IBD patients and compared this with matched population controls. In addition, disease factors that could influence such application difficulties were then assessed.
METHODS

Ethics approval
This study received the approval of our institution's ethics committee.
Patients
All participating patients were part of the South Limburg Epidemiological Study on Inflammatory Bowel Disease (IBD-ZL) registry, a population based ongoing epidemiological study of over 2000 incident and prevalent cases of IBD, diagnosed since January 1987 in South Limburg, the Southern most province of the Netherlands. 19 20 Diagnosis of UC, CD, or IC was made in all cases using strict Lennard-Jones' criteria. 21 For the present study, only patients aged between 16 and 65 years, diagnosed between January 1987 and December 1999, were approached, as individuals beyond these age limits were considered unlikely to be applying for life or medical insurance.
Controls
The population of South Limburg in January 2000 was 648 882. 22 The Registration Network of Family Practices (Registratie Netwerk Huisartsen) is a representative dynamic sampling frame of the South Limburg population and at the time of the current study included 81 149 subjects. 23 Frequency level age and sex matched controls were randomly selected from this register. Controls had no history of IBD, were resident in the study area, and had given permission to their general practitioner to be approached to participate in such studies.
Questionnaire
Questionnaires were sent to both patients and controls between March and May 2001, and written reminders were remitted after three and six weeks. A total of 1126 questionnaires were sent to IBD patients and 1723 to controls due to a lower anticipated response rate in controls. The questionnaires requested detailed sociodemographic information regarding age, sex, marital status, level of education, and smoking history. Education was stratified into three levels: low, medium, and high. Details of applications for life and medical insurance were sought including: whether an application had been made (in controls this was since the beginning of 1987 and in IBD patients since the time of diagnosis); age at which insurance was sought; in the case of IBD patients whether or not IBD was reported to the insurance company; whether difficulties were encountered during the application for insurance; and the specific type of ensuing difficulty. In the patient questionnaire, additional disease related details were included, specifically: disease duration; specific diagnosis (UD, CD, or IC, as made by the treating physician); disease activity (one episode, fluctuating relapsing remitting course, or continuous activity) 24 ; use of immunosuppressive therapy; surgery; and the presence or absence of a stoma.
Statistical analyses
Statistical analyses were performed using SPSS version 10.0 for Windows (SPSS Inc. Chicago, Illinois, USA). Descriptive statistics were used to characterise patients and controls. Medians are given with 25-75% percentiles. When age associations were investigated, groups were divided into those above and below the median for χ 2 analysis and was a continuous variable in logistic regression. Odds ratios (OR) are given with 95% confidence limits (95% CI). A p value of less than 0.05 was considered significant.
Differences between the patient and control populations were analysed using χ 2 analysis and logistic regression analysis. In the logistic regression significance was determined using the Wald test. Interactions between variables were sought, but none was significant. The dependent variable (insurance difficulty) was adjusted for age at time of application for the insurance policy, sex, smoking history, and educational level. In secondary analyses, non-significant variables were sequentially omitted and the remaining variables were further assessed within the same model. Differences are expressed as OR.
Analysis of patient factors that may be associated with an increased risk of encountering insurance difficulties was done by χ 2 analysis followed by logistic regression analysis. Independent variables included: age at time of application for insurance; sex; educational level; smoking history; specific diagnosis (CD or UC); duration of disease; disease activity; stoma; history of surgery; and medication use. Analyses excluded IC patients, as the numbers were small.
RESULTS
Baseline characteristics and response rate Questionnaires were completed and returned by 781/1126 (69%) patients and by 824/1723 (48%) controls. Patient and control characteristics are presented in table 1.
Life assurance
Patients versus controls
During the stipulated time period, 199 controls (from 1987 to 1999) and 91 patients (since the time of diagnosis between 1987 and 1999) applied for a life assurance policy. Sixty of 91 (66%) IBD patients compared with 7/199 (4%) controls had encountered significant difficulties during this process. The crude OR for problematic life assurance application in patients compared with controls was 53.6 (22.5-128) and the corrected OR following logistic regression analysis was 87 (31-246) (table 2) . By logistic regression, smoking, educational status, and age at application for insurance were not associated with a significantly increased odds of encountering life assurance difficulties (table 2) . A marked increase in the premium accounted for 52/60 (87%) of the problems encountered among patients and for 3/7 (43%) problems among controls, with diverse problems accounting for the remainder.
Patient factors associated with difficulties
Univariate followed by logistic regression analysis showed that the following factors were associated with significantly more problems during life assurance application (table 3) : continuous disease activity (OR 5.6 (1.1-29.8) for continuous disease compared with one episode); patients with high educational status (OR 6.95 (1.13-42.7) and OR 8.8 (2.4-32.3) for high compared with low and medium educational status, respectively); and current smoker (OR 6.2 (1.7-22.5)) at the time of application. Patients with CD had a non-significantly reduced risk of life assurance application problems compared with UC patients (OR 0.4 (0.1-1.3)). 
Medical health insurance
Patients versus controls
A total of 386 controls and 84 patients had applied for a medical insurance policy. Fourteen of 85 (16%) IBD patients compared with 13/386 (3%) controls had encountered difficulties following application for medical insurance, giving a crude OR of 5.7 (2.6-12.6) in patients compared with controls. By logistic regression analysis, the only factor significantly associated with medical insurance application difficulties was whether the individual was a patient or control; the OR for patients was 5.4 (2.3-13) (table 4). Raised policy premium and limited coverage accounted for 10/14 (71%) of the problems encountered among patients and for 5/13 (38%) problems among controls. One patient was refused medical insurance cover altogether.
Patient factors associated with difficulties
Patient and disease related factors that could play a potential role in encountering medical insurance difficulties were then assessed, including: age at the time of application for life assurance, sex, smoking history, specific diagnosis (UC or CD), educational status, disease duration, disease activity, surgical history, and medication use. Univariate followed by logistic regression analysis revealed that none of these factors had a significant effect on the risk of encountering problems when applying for medical insurance (table 5) .
DISCUSSION
This large study shows that IBD patients in the Netherlands in a population based setting were almost 90-fold more likely than matched population controls to encounter significant difficulties when applying for life assurance during the period 1987-1999, the most common problem being marked premium weighting. Among IBD patients, we found that continuous disease activity, smoking, and higher educational status were associated with the highest risk of encountering life assurance difficulties. While smoking is well known to be associated with increased mortality for a number of reasons, the other two associations are more difficult to explain. Continuous disease activity in itself is associated with higher morbidity but not higher mortality in IBD patients. 11 Higher educational level is not known to be associated with higher mortality in IBD patients and the association between this factor and increased risk of encountering life assurance difficulties may be explained by the fact that individuals of higher educational status are likely to apply for larger life assurance policies, possibly in relation to a larger house mortgage application.
In principle, risk assessment of a life insurance applicant is based on assessment of a individual's risk relative to the "standard risk". If risk assessment of IBD patients takes into account the survival data and prognostic factors emanating from the large epidemiological studies of the past decade, then one might expect our data to show an association between identified risk factors for higher mortality in IBD patients and encountering life assurance application difficulties. Importantly however, our study showed no association between such identified factors, such as disease duration or specific diagnosis. 6-8 15 25 Extensive small bowel disease is recognised to be a risk factor for higher mortality in CD patients 8 but unfortunately assessment of this factor was not feasible in the current study as details of disease extent were not sought in the All values presented are results of logistic regression analysis. *These factors were significantly associated with an increased risk of incurring life assurance application difficulties in IBD patients. OR, odds ratio; 95% CI, 95% confidence interval. Table 4 Comparison of medical insurance difficulties in patients and controls
OR (95% CI)
Patients ( The values presented are the result of logistic regression analysis. *Patients were significantly more likely to encounter difficulties when applying for a medical insurance policy. OR, odds ratio; 95% CI, 95% confidence interval. The values presented are the results of logistic regression analysis. No patient factors were significantly associated with encountering medical insurance difficulties. *There was a trend towards higher risk in higher educated but due to cells containing zero, OR could not be calculated. The p value of the likelihood ratio test was significant at 0.042. OR, odds ratio; 95% CI, 95% confidence interval.
self reported questionnaires as it was felt that this information would not be reliable. Medical insurance also proved problematic for IBD patients in this study; they had a 5.5-fold increased risk of encountering difficulties, with heavy premium weighting being the most common problem. IBD patients clearly have a higher risk of incurring medical costs than the normal population and thus this finding is not unexpected. 16 17 What is surprising however is that in this study there was no association between medical insurance difficulties and factors known to be associated with increased morbidity among IBD patients and thus with greater healthcare utilisation such as older age, 25 disease activity, 24 and specific IBD diagnosis (CD v UC). 16 17 26 During the study period, 12% (91/781) of patients compared with 24% (199/824) of controls applied for life assurance and 11% (84/781) of patients versus 47% (386/824) of controls applied for medical insurance. This apparent difference is due to the fact that these figures only include IBD patients who had applied for an insurance policy since diagnosis (for example an IBD patient who applied for insurance in 1993 and developed IBD in 1997 would not be included in this figure) , whereas for controls they include all people who had applied for insurance during the period 1987-1999.
Our study has several strengths. Firstly, it is a population based study including a large number of cases and controls and thus is representative of the overall situation in the Netherlands and not merely of referred cases. Secondly, to our knowledge this is the first population based study to investigate in detail the frequency and type of problems encountered by IBD patients when applying for life assurance and medical insurance. A small survey of patients and insurance companies on experiences and attitudes regarding insurance has the only reported data on this topic. 4 That survey showed that IBD patients encountered difficulties while companies claimed not to discriminate against IBD patients, 4 but the impact of these findings was limited by the fact that the study was small, not case controlled, and thus did not, as we did, compare an IBD population to population controls.
Potential limitations of this study include the fact that the study was carried out in a Dutch setting and thus the results may not be representative of other countries. However, most of the insurance companies involved purport to use international guidelines for risk assessment (unpublished data from questionnaire to insurance companies) and thus the results are indeed likely to be more widely applicable.
Secondly, the time period during which insurance was sought differed for patients and controls. For controls, this extended from 1987 to 1999, and controls would be expected to have been equally likely to seek insurance during any given year. For patients on the other hand, the inclusion period was from the time of diagnosis between 1987 and 1999 to the end of 1999, as fewer patients would have been diagnosed in the early years of the inclusion period; relatively greater numbers who sought insurance would have done so later in the study period. It is possible that insurance practices changed over the decade studied and that this was reflected in the difference between the two groups. However, it is extremely unlikely that any altered practices by insurance companies would account for the magnitude of the differences found between patient and control groups.
Thirdly, the higher response rate in IBD patients compared with controls could be a source of bias in this study. The response rate in controls was similar to that quoted in other postal questionnaire based studies. 27 However, it is likely that both IBD patients and controls who had encountered insurance difficulties would have been more likely to reply to the questionnaire. Indeed, it is entirely plausible that a feeling of personal relevance with the study may play a stronger role in spurring controls who had encountered insurance difficulties to reply to the questionnaire whereas the higher response rate among IBD patients in the first place is an indication that patients already feel personally invested in these sorts of studies. Thus while this discrepant response rate is unlikely to affect the overall results and could actually underestimate the difference between patients and controls, we cannot exclude the possibility of this being a possible source of bias.
In conclusion, this study shows that the vast majority of Dutch IBD patients encounter significant problems when applying for life assurance cover and to a lesser extent when applying for medical insurance. This practice does not seem to have been influenced by the very promising survival data on IBD patients emanating from excellent studies performed in the past two decades. Evidence based guidelines for risk assessment of IBD patients by insurance companies should be drawn up to prevent possible discriminatory practices. 
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